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Preliminary Remediation Goals - - 

Susan Stiger, Associate General Manager 
Environmental Restoration Mana, Oement 
EG&G Rocky Flats, Inc. 

This memorandum is a follow-up to D O W O  memorandum ER:SRG:03780. dated 
April 1, 1994, and is in response to EG&G memoranda SGS- 164- 194 and SGS-245-93 
dated March 8 and April 15, 1994, respectively. In addition, meetings and a 
teleconference were held between our staffs on .4pril 22 and 26, 1994, respectively. 

The importance of Preliminary Remediation Gods (PRG) development to the Rocky Flab 
Plant ( W P )  Environmental Restoration (ER) program needs to be recognized. .4lthouzh 
the development of PRGs was precipitated by he  Feasibility Study/Corrective Measures 
Study (FSKMS) at Operabler Uni t  (OU) 1, PRGs are critical path items for: (1) the 
chemical of concern (COC) selection process whch uses risk-based concentrations 
(PQ3C.s); (2) the CDH conservative screen which uses EU3Cs; (3) the FS/CMS's for 211 
RFP OUs (especially OU 3); and (4) the ER Accelerated Cleanup program. The 
development of PRGs needs to be thorough and consistent in order to supporr these 
activities. 

The development of PRGs contained in SGS- 164- 194 was deficient relative to overall 
RFP ER program requirements. The issues of greatest concern are: (1) the inconsistency 
of exposure scenarios and exposure pathways selected for PRGs relative to Baseline Risk 
Assessment, Exposure Scenario, Technical Memoranda for OUs 1 through 7 formally 
transmitted to the U. S. Environmental Protection Agency, Resion VIII. (EPA) and the 
Colorado Department of Health (CDH); and (2) the use of overly conservative site-speciilc 
exposure factors. 

The inconsistency of PRGs relative to OU technical memoranda was discussed in detail on 
April 22 and 26, 1994. These inconsistencies have been captured in the attachment 
(prepared by EG8rG) which identifies requirements for additional environmental media, 
exposure scenarios and exposure pathways needed for PRG development. Faililre to 
incorporate these scenarios and pathways in the PRG development process resulied from 
an inappropriate interpretation of EPA's " k s k  Assessment Guidance for Superfund: 
Volume 1 - Human Health Evaluation Manual (Part B, Development of Ebsk-based ' 

Preliminary Remediation Goals)," dated December, 199 1. Exhibit 2-1 in this documeni 
identifies default exposure scenarios and pathways. However, these default scenarios and 
pathways are inconsistent with those included in our Baseline Risk Assessments and 
Technical Memoranda. 
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Please note the following changes made to the attachment: (1) deletion of dermal exposure 
for soil and water; and, (2) addition of inhalation of volatiles (construction worker 
scenario). The deletion of dermal exposure is consistent with EG&G's initial 
recommendations to DOURFFO. Inspection of EPA's PRG guidance document 
referenced above along with EPAs "Dermal Exposure Assessment: Principles and 
Applications," dated January, 1992, indicate that a graded approach is appropriate for 
dermal exposure. Section 9 of the latter document contains the recommended process for 
evaluating dermal exposure in the Baseline Risk Assessment, while the former document 
indicates when dermal contact is to be considered for PRG development. We request that 
the decision to generate PRGs for dermal exposure be made by EG&G on a case-by-case 
basis for each OU based on the results of the Baseline Risk Assessment. With regard to 
inhalation of volatiles, pages 26, 27 and 29 of the PRG guidance indicate that soil to air 
volatilization (not groundwater to air) needs to be included in the construction worker 
scenario. We request that this pathway be included in the programmaw PRG 
development for the construction worker scenario. 

We request that EG&G revise the PRGs such that: (1) consistency is achieved with this 
memorandum; (2) consistency is achieved with Baseline Risk Assessments and technical 
memoranda, and (3) the needs of all ER activities are satisfied. Since the OU 2 FS/CMS 
has thc grcatest short-term need for PRG development, we request that EG&G's PRG 
revision be prioritized such that PRGs associated with COCs for OU 2 arc developed first. 
These should be provided to DOERFFO in a separate dcliverable by May 30, 1994. The 
remaining PRGs should be submitted to DOE/RFFO by June 20, 1994. 

The development of PRGs should include site-specific exposure factors discussed in 
DOE/RFFO memorandum ER:BKT:05262. I'iot only should risk assessments at the RFP 
be as realistic as possible, but PRGs should also he as realistic as possible. This will help 
to ensure that risk managers at DOE, EPA and CDH have the best information possible for 
m A n g  decisions. 

Any questions or concerns should be addressed to Bruce Thatcher of my staff at 
extention 3532. 

Jessie Roberson 
Acting Assistant Manager for 

Environmental Restoration 

Attachment 
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cc w/Attachment: 
F. Lockhart, ER, RFFO 
S. Grace, ER, RFFO 
R. Birk, ER, RFFO 
J. Pcpe, ER, RFFO 
S. Slayton, ER, RFFO 
B. Thatcher, ER, RFFO 
M. Guillaume, ER, RFFO 
T. Reeves, ER, RFFO 
E. Dille, ER, RFFO 
J. Burd, ER, RFFO 
T. Greengard, ER, RFFO 
S. Olinger, ESH, RFFO 
A. Howard, ESH, RFFO 
J. Hopkins, EG&G 
R. Roberts, EG&G 
A. Primrose, EG&G 
T. O'Rourke, EG&G 

3 



e 
N 

u) 
e 

. 
Y 

G) 
D 
0 
C z 
(3 

2 
3 
rn 
D 
G) 
- 
z 

v, 
C 

D 
0 
rn 

% 
v) 
C 
D 
v) 
C 
P n 
D 
0 
m 
v) 

r 
2 

I 

C - 

9 
D 
Q 
r 
0 
9 
Q 
r m 

9 
D 
? - 
n 
9 
D 
r- rn 

I 

I 

z 
0 I ' 0  + I  + 

m 
0 
0 
I) 
m 
v, 
m 
9 
W 

m 
P 

3 - 

-r 
0 
V 
D 





(1 L! 

2 





4 



HOTE M: Regional Toxic Integration C o o r d i n a t a r s  
n 

Ateached ~ L T B  updates to the S O i l - t o - a i r  volntilieation i and +2r 
radiation equations presented i n  the X ~ S X . ~ . ~  Guidance - 
Sucerfund, HL m m  Health Z v w o n  
1991). 

OERR asked the AirfSuparfund contzactor (Environmental Quality 
Managmmnt) to perfom a linitad validation study on the 
VOlatLlisatLUn factor (Vp) q u a t i o n  preacnted in Purt B. As a 
resuit of t h a t  study, they felt it would be better to m d i l y  t h e  
equation to take i n t o  account the e f f e c t  of soil moisture on the 
flux of chemicals throuyh the s a i l .  ?ne original mang and ~ a l c o  
model used in Part B did not  t ake  fn aacount the e f f e c t  of soil 
moiszure. The validation study showed, that Lot some of the more 
volatile and s o l u b l e  campound& (Benzene, Toluene ,  Ethylbonzane 
and Xylenes), the Part B equatisn = e d i c t &  e&zstl~ons bY a 
f a c t o r  of 5 to 10. I A  addition, g=s=ed tha-t; w= modifr t h e  
s o i l  aaturatson cancentration (L) equation t o  rdt lec t  t h e  
f r a c t i o n  u C  u chemical found i n  the vapar phase as w a l l  t h e  
fractions bound to the organic content af soil and dissolved in 
the s o i l  moisture. 

(December I . - *  *%&nl, . T3VL - _ _  3 
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Since Part B wa8 developed, the Office of Ffadiatian Programs ha5 
changed the way i t .  c a l c u l a t e s  slope factors for wt-crnal 
exspoeurss. 
o r i g i n a l l y  preaentod i n  P n r t  B. 
wus best to develop modified equations. 

Although d more formal meno w i l l  be d i s t r i b u t e d  to the Regions 
(and athar unars 02 P a r t  Bj w i t h  thia i n f o m a t i o n ,  I felt that 

A s  a r e s u l t  the units are different t b n  the ones 
To avoid cdnfuufon, w8 felt it 

YOU should have thfbse ChanwS h hand a8 8QQn &S pO8Sible. 

c , 



. .  

The volatilization f ac to r  (VF)  ia us8d Zac d s f f n i n g  &!e 
relationship htvrrmn the c a n c a n t r a t i o n  o f  mntaninant  in s o i l  and 
the valatilized contaainant in air, 
aeiablished &B part of t h e  Hwang and Talca ( 1 3 8 6 )  m d e l  developed 
by P A ’ S  Expasure Rssessment Group i n  the offica aZ Research and 
Devaloyment. Hwang and F a l c o  present a method intondad grfAarily 
to estimata the perziosible residua?. levels associated with +&a 
cleanup or contaminated  soil^, 

 his r e l a t i o m h i p  wn0 

Tbe Hwang and Falao model W U S  used as the b a s i s  for t h e  VF 
equation presented in ths P a r t  B guidance. Since kbs t ima Of 
P a r t  B t  OEXR sponsored h study ta validate the VF equatfon by 
comparbg the  modelled results w i t h  data  from actual  bench and 
p i l o t  scale atudias ,  me results of t h e  validation study { n Y ,  
1992) suggested tho-need to modify t h e  VF equation i n  Part B t;O 
take into account t h e  decrease in the rata  af flux due t o  t h e  
effect o f  s o i l  raoistura on effective diffusivity (D,.). Thus, the 
Dd equation f o r  dry s o i l  (q x ~ I ? ~ ’ )  wag replaced with an equation 
from M i l l i n g t o n  and guirk (1961) xhere Dd = D, (Ta’”’/Pt’). 

,--, 

VP 
Ls 

v 
DK 

w t f c n  u 

Volatilization ractor  (m’/kq) 

L8ngt?& of side of c o n t a d n n t e d  

Windmpeed in m i x i n g  Z e n .  tm/a) 
D i f f u s i o n  height (m) 

area (m) 

AAx fill& sol1 porasity 

Tu-1 soil  porosity (witless) 
( U d t  less) 

4s 
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e s o i l  moisturo concunt 
(cm'utnter/g-ooil) 
Soil bulk donsity  {g/&) r9 

PI True moil density  or 
particle den'sity ( g / d )  
soil-air partition c o a f f f d o n t  
( 9- roi 1 / m:- e l  ir 

, H  

1 . 5  

2 e 65  

Sui1vwatar partition coetriaient 

Organic carbon a e i t i o n  CSenfcal- 

Koc x OC 
{c$/kg) 

% 

Et00 
coeffictmt (a P /kq) .pact Z l c  

uc Organic carban c o n t e n t  of soil 2% a 0.02 
(traction) 

I. -\. 

61oiZ Saturat ion ccmcratrrtion {C,) 

The basic principle of the VF model i s  applicable only if the 
s o i l  contaminant concentration l.n at or below saturaaon. 
saturation la the s o i l  contaminant  concoatration at which t h e  
adsorptive L F m L t s  of the s o i l  patttiales and the solubility limits 
of  the available coil moisture have bean raaclvzd. 
aiturertion, pure l i p i d - p h a s e  c o n - f m t  18 expecked in the 
soil. Under such cundftions, the  partial pres8ure o f  the pure 
conramfnant and the partial pressure of  the air in thm 
i n b r s t i t i a l  pore spaces cannot be calculated without first 
knowing tha mole fractionsot the contadnknt h t h e  soil. 
Therefare, a-0 gaturatiun the PRG ~annc t  be awurataly 
calculated basad on volatilleation. 
the chemical concentration i n  eoil (PS) calculatad using VF murjt 

be compared V i t h  the s o i l  saturstfon eaneatrtradsn ( & ) *  
PRG calculated us- v8 f s  grratax than &, the PRG should )H 
set equal t a  C,. 

Abcrve 

Because or tnfer l b i k a t i o n ,  

If t;hs 



(2) Revision of the M u l l  Values for SFl far Ra-22NRn-222 and Ra-2w/8rr-iu), [See Exhibit 
3 altadrcd.1 Tie iahakdon slope factor -dues lksd fcr Rn-222tD and iln-ZZI+D in the box 
on page 4-0 have btxn replaced with &e most arrent valuis taken From HEP.ST 1992 Tabie 4% 
In addithion, ihe dixuusiunrc in the ?omo;es have been rewritten to provide be- clarity. 

(3) Rwisioit of Equatfoar (11) and (ll’), [Sw Exhibit 1 anaCiIed.] quation (11) on pagc 37, 
which 18 us4 m calculate the risk-b;rsgd mdionudlde mil mwnmuon, Rs, fur residentid 
soils, h a  been r tviaai  tn accept thc new o x r o d  W b w e  rIopo factors given u1 Table 3a ai 
KE4ST 19??2, Tho “old’ aaernal stope factors m calcuIU assuming that individual 
gamma-tmiLting radhmclIdm -e uniformly d h i b u t e d  over an fnplnik surface area with nu 
depth, a d  wcre expmssal in uufu of riYWyear pix pC!W of SOU, In the origii,aal Equatlon 
(1 l), asssumptfrms bad m be d e  fb; the depttr of mlionudides in soil, D, and the soli density, 
SD. SInco rhc ”nwn external exposure s l u p  f m x  acD)uns for x)d dupth and density (and am 
expressed io coma unhJ.of rNdyear per P c y g  EoIll, the tams I3 and SI2 have been dropped 
from the revised Equation (1 I) ,  Revised Equation (11’) in Exhibit 1 is rhe reduced form of 
rcrised Equation (1 1). 

/- -‘ 

(4) Rwtsiw of Equations (23) and (13’) Bud A d d l t h  of EQaation (13”). [See -bit 2 
utb&d.] Sirdar u) cbahsfon of Eqaauoo (1 1) dlscurted above, EquHtlon (13) on p a p  39, 
has also b e w  twiebd to acctpr the new ennnal cxposwe slope fa- in Trbtc 41 of IlEAsT 
1992. n t e  tams D and SD hava bm dropped from &e revised Equatian (231. Revised 
Z4uadon (13’) in ExhIbir 2 - fdr use in calcafatbas imrolvjng; volatile radlm&dts - Is the 
r e d u d  form UP n v i a c d  Bquadon (13). Reduced Equation (13’) bas been added for us8 in 
calculations irrmlving non-vol8Lile tadiunudides, and dffl@s ttum 4aatiaa 03’) by drupprng 
Lhc bwii-tu-gas vuladllzatian factor 0 from the almtarions. 

1 
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n' 
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p, 

e 

9011 saturation ccnc8nt:mtion 

Salldwatsr p a r t i t l o t l  

Organic carbon part i t ion 
oosrzicient (L/kg) 
Organic carbon cantent of sail 
(fraction) 
uppar limit of free m o i s t u r e  in 
s o i l  (mg/L-Mater) 
soil moisture c o n t e n t  
(~g-watrr/kg-eofl) 
solubility in water 
(mg /t-water 1 
S o i l  bulk density (kp/L) 
Water filled e o i l  p o r o s i t y  

Henry's m w  uonatant; ( ~ i f 1 a s m )  

(W/W 

C Q I f  f i c i o n t  ( L / W  

(unitless) I 

DefhUlt 
cc . 

Clcclical- 
specif i c  

21 or 0 . 0 2  

3 x 8 ,  

io* or 0.1 

chazniaal- 

1.5  

p, - p. 

s p e c i f i c  

H x &I., where 
41 is a 
conversion 

Chenicrl- 

factor 

specif ic 

P, - eB 

1 - tB/P,) 
1 . 6 5  

Please note that the equation prusontod hers for c, is 8-0 a 
m&ificatfon of the equation prasmted in t h e  P a r t  B guidmcaa 
T h i s  eqaatiun also t a ~ s  into account me mount of a n t a n i n a n t  
that i s  Fn vapor phase in the pore spaces of t h e  s o i l .  

/-\. 


